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Vehicle detection and tracking based on video sequences is an important 
research field in computer vision, and also a crucial part of visual traffic 
surveillance system. In the past decade, visual traffic surveillance has been a 
popular issue in computer vision with increasing concern for its large-scale 
application and potential business benefits. 
Visual traffic surveillance system cannot work well round-the-clock at 
present. In the thesis, we present several novel algorithms for vehicle location 
and tracking under night illumination. Experimental results show that these 
algorithms are effective. We can locate and track the vehicles exactly and 
simultaneously with desirable precision and real-time performance of traffic 
surveillance system. Our work contributes to the following aspects: 
(1) Elimination of the influence of headlights’ beams  
The main disturbance of vehicle detection at night comes from the 
headlights’ beams. An effective approach is proposed in this thesis. The 
original video sequences are embossed firstly. Thus the influence of 
headlights’ beams is eliminated. 
(2) Vehicle location and region estimation 
 The most obvious characteristic of vehicle detection at night is the 
headlight. And it is the advantage for our experiment. We can locate a vehicle 
by a pair of headlights. And then the body’s region of vehicle is estimated 
according to imaging transform and transcendental information (various of 
vehicles’ parameter). In this process, the influence of shadow is neglected. 
The centers of every pair of headlights are used to track vehicles in the 
tracking process afterwards.  
(3) Vehicle real-time tracking 
The midpoint of every pair of headlights is regarded as every vehicle’s 
sub-character. One vehicle can be tracked by tracking its sub-character. We 
match every sub-character of present frame in previous frame. Thus the 
location of vehicles in present frame can be fixed. If there are some 
sub-characters lost, we can estimate its location by vehicles’ continuous 
moving character. The algorithm can solve occlusion problem partly.  
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表 1-1 各检测器的优缺点列表 
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